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REMARKS 

Applicants respectfully request reconsideration of the present application in view of the 
foregoing amendments and the following reasons. 

I- Status of the Claims 

Claims 25-35 and 76-86 were cancelled previously. Claims 91-99 are added with 
exemplary support in working examples 1 , 3 and 4. Because no new matter is introduced, 
Applicants respectfully request entry of this amendment. Upon entry, claims 1-24, 36-75 and 87- 
99 will be pending. 

II. Statement of the Substance of the Examiner's Interview 

Applicants thank Examiner Tran for the courtesy extended during an interview with 
Applicants' representative, Yang Tang, on June 10, 201 1 . During the interview, possible claim 
amendments to limit the dosage form to a fast melt or controlled release formulation and to limit 
the surface stabilizer to hydroxypropyl cellulose were discussed. Pursuant to Examiner Tran's 
request, Applicants informally submitted the proposed claim amendments for further 
consideration. However, Applicants have not yet received any response from Examiner Tran 
regarding the proposed claim amendments. Accordingly, Applicants add new dependent claims 
91-98 which limit the dosage form a fast melt formulation or a controlled release formulation and 
the surface stabilizer to hydroxypropyl cellulose in this response and timely file the response 
before expiration of the statutory response period. 

m - Rejection of Claims under 35 U.S.C. §103(a) 

The Examiner advances the following rejections: 

(1) Claims 1-15, 1 7-24, 40-75 and 87-90 are rejected under 35 U.S.C. § 103(a) for 
allegedly being obvious over U.S. Patent No. 5,510,1 18 to Bosch et al. ("Bosch") in view of PCT 
Publication No. WO 98/31360 by Stamm et al. ("Stamm"); 



WASH_7733320.1 



-22- 



Attorney Docket No, 0293 1 8-0978 
Application No. 10/701,064 



(2) Claim 16 is rejected under 35 U.S.C. § 103(a) for allegedly being obvious over 
Bosch in view of Stamm, and further in view of GB 2316316 to Baralle et al. ("Baralle"); and 

(3) Claims 36-39 are rejected under 35 U.S.C. § 1 03(a) for allegedly being obvious 
over Bosch in view of Stamm, and further in view of U.S. Patent No. 4,389,397 to Lo et al. 
("Lo"). 

Applicants respectfully traverse each rejection. The tertiary references, Baralle and Lo, 
are cited for the alleged teachings of a bimodal particle distribution (Office Action, the paragraph 
bridging pages 4 and 5) and of the viscosity of the liquid dosage form (id., at page 5, last two 
paragraphs), respectively. Neither of the tertiary references compensates for the deficiencies of 
the primary and secondary references as detailed below. Because all of the rejections rely on the 
same primary reference, Bosch, and the same secondary reference, Stamm, Applicants choose to 
address the rejections collectively in the following paragraphs. 

The Examiner asserts that it would have been obvious to select the glipizide active agent 
of Stamm and formulate the glipizide active agent using Bosch's process because: (i) glipizide is 
a well known water-insoluble drug; (ii) there is an art-recognized need to improve dissolution 
and bioavailability of glipizide; and (iii) Bosch's formulation is suitable for improving 
bioavailability of a wide variety of active agents including anti-diabetic agents. 

A. The prior-art teaching of a genus does not render the claimed 
species obvious. 

First, the Examiner's rejection ground is based on the incorrect presumption that all 
water-insoluble drugs can be successfully formulated into a stable nanoparticulate active agent 
composition. This presumption does not have any valid basis in the cited reference. In reaching 
this conclusion, the Examiner appears to overly generalize the teaching of Bosch to encompass 
any water-insoluble drug. This position is contradictory to MPEP 2144.08 regarding the 
obviousness of a species when prior art teaches a genus. The MPEP specifically sets forth that 
the prior-art teaching of a genus does not render the claimed species obvious and requires the 
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Examiner to consider many factors, such as the size of the genus, the express teachings, the 
teachings of structural similarity, the teachings of similar properties or uses, the predictability of 
the technology, etc. 

In the present case, the genus of water-insoluble drugs is tremendously broad, covering 
numerous compounds. The Examiner has failed to meet the initial burden to articulate a 
rationale as to why the skilled artisan would have selected the species of the claimed invention, 
glipizide. 

B. Unpredictability in the art is established by the accompanying 
declaration. 

Applicants submit herewith a declaration under 37 C.F.R. §1 . 1 32 executed by Dr. Gary 
Liversidge to demonstrate the unpredictability in the art and hence, the lack of a reasonable 
expectation of success in obtaining a stable nanoparticulate glipizide composition. 

(1) Declaration evidence of unpredictability in the formation of 
nanoparticulate active agents 

As submitted in the Liversidge Declaration 27-30), not all active agents can be 
formulated into stable nanoparticulate active agent compositions. It is important to emphasize 
that this unpredictability remains to the present day. For example, ^| 29 cites to Wu et al., 
"Physical and chemical stability of drug nanoparticles," Advanced Drug Delivery Reviews, 
electronically published in February, 201 1, which reports "that it remains challenging to obtain 
nanoparticulate active agent compositions that are physically and chemically stable because the 
stability is affected by many factors. See lines 84-105 and 855-861 ." \ 29. Liversidge 
Declaration at *\] 30 continues: 

More specifically, Wu et al. teach that obtaining a stable 
nanoparticulate active agent composition is hindered by the 
difficulty of selecting a suitable surface stabilizer for the active 
agent. Moreover, according to Wu et al. the main challenges in 
designing nanoparticulate drug formulations are: (i) the lack of a 
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fundamental understanding of the interaction between the surface 
stabilizer and the active agent nanoparticles (see lines 268-273); 
(ii) the process of selecting a surface stabilizer having an 
appropriate anchoring tail to the particular active agent is 
burdensome (see lines 268-273); (Hi) the lack of predictability due 
to the lack of any correlation between the physio chemical 
properties of the active agent and the success rate of obtaining a 
stable nanoparticulate active agent composition (see lines 399- 
402); and (iv) the lack of an efficient and high throughput 
screening technique to identify a suitable surface stabilizer (see 
lines 812-816). 

Id, Similarly, despite the existence of different technologies to make nanoparticulate active 
agents, there is no predictability in success with any one technology, or with any technology, at 
all. Indeed, each technology has its own drawbacks (Liversidge Declaration at % 27), which adds 
an additional layer of consideration and unpredictability in formulating any one drug. Dr. 
Liversidge concludes that "not all active agents can be successfully made into nanoparticulate 
active agent formulations in view of the technologies available to date." H 28. 

For example, as Dr. Liversidge attests, the drug clopidogrel could not be formed into a 
stable nanoparticulate clopidogrel composition despite numerous attempts with different surface 
stabilizers and formulation approaches, f 3 1 . 

Thus, not only do not all combinations of surface stabilizers and an active agent form a 
stable nanoparticulate active agent composition, but not all active agents can be formulated into 
a nanoparticulate active agent composition. Dr. Liversidge' s declaration therefore corrects the 
impression that making a stable nanoparticulate active agent composition is merely routine and 
predictable in view of the art available to date. 

(2) Improved bioavailability is not a predictable result of forming a 
nanoparticulate active agent composition 

As demonstrated by the Liversidge Declaration, nanoparticulate active agent 
compositions do not always exhibit improved bioavailability or reduced fed-fast variability. 
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Moreover, the data described in the Liversidge Declaration demonstrate that the only way to 
determine if formulating an active agent into a nanoparticulate composition will improve 
bioavailability and/or result in reduced fed/fasted variability is to make a nanoparticulate active 
agent formulation and then test the formulation to see if an improvement in bioavailability or a 
reduction in fed/fasted variability is obtained; the results cannot be predicted but rather must be 
drawn from actual working data. 

The data described herein are relevant to the obviousness rejection made by the Examiner 
in the present case because there is no guarantee that obtaining a nanoparticulate active agent 
composition will achieve the desired results of improved bioavailability and related properties. 
These data are also relevant to the obviousness rejection because it demonstrates that the 
unpredictability extends not only to the making of nanoparticulate drugs, but also to the 
properties of nanoparticulate drugs, and hence their use in therapeutic contexts. The assumption 
of prima facie predictability in the making and using a nanoparticulate drug is contradicted by the 
data and Dr. Liversidge's declaration. 

a. Nanoparticulate Compound A and nanoparticulate ketoprofen 
docs not exhibit improved bioavailability as compared to 
microparticulate Compound A and microparticulate 
ketoprofen 

Specifically, as explained in Dr. Liversidge's declaration, \ 4: 

U.S. Patent No. 7.2 1 7.43 J ("the '431 patent") demonstrates that a 
nanoparticulate formulation of a drug substance according to 
Elan 's nanotechnology does not improve in vivo bioavailability of 
the drug in comparison to other non-nanoparticulate formulations 
of the same drug substance. See Example 4, which is summarized 
in the following paragraphs. This data therefore demonstrates 
that a researcher cannot predict whether an active agent will 
exhibit an improved pharmacokinetic profile by reformulating the 
active agent into a nanoparticulate formulation. 
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Similarly, a "nanoparticulate ketoprofen composition and the microparticulate ketoprofen 
composition demonstrated similar performance in bioavailability (represented by C max and 
AUG)." Liversidge's declaration at U 4, referring to Vergote et al., "/« vivo evaluation of matrix 
pellets containing nanocrystalline ketoprofen," Int 7. J. Pharm., 240: 79-84 (2002). 

b. It is not possible to predict whether a drug formulated into a 
nanoparticulate drug formulation will exhibit maximum 
bioavailability in the presence or in the absence of food 

Evidence that nanoparticulate drug formulations do not always eliminate the food effect 
of the drug in comparison to non-nanoparticulate formulations of the same drug is provided in 
Liversidge's declaration at fflj 12-26, reporting data from: Nexavar* (sorafenib tosylate, fflj 12- 
16); megestrol acetate flffl 17-20); cilostazol 21-23); and MK-0869 flffl 24-25). Dr. 
Liversidge concludes at ^ 26 that "it is not possible to predict whether a drug formulated into a 
nanoparticulate drug formulation will exhibit maximum bioavailability in the presence or in the 
absence of food." 

(3) The assertion of predictability relies on hindsight bias 

Further, the assumption of predictability appears to derive from a common and pervasive 
error in logic. In particular, the Examiner appears to consider that Applicants' success in making 
nanoparticulate glipizide is merely a routine application of prior-art technology represented by 
Bosch, and practiced on numerous diverse drugs. This conclusion is made by the Examiner on 
the basis of Applicants' own success. 

The conclusion is, however, based on an incomplete data set because Applicants cannot 
file patent applications on failures. A failed experiment does not even meet the most basic 
requirement of utility under 35 U.S.C. § 101 . There is also little incentive to publish negative 
results, leading to one of the major causes of "publication bias." See e.g., Wikipedia entry on 
"publication bias" (attached herewith as Exhibit 1). 
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In private industry, often the only evidence of scientific activity is the generation of a 
successful product because private industry exists not for publishing scientific data but for 
producing such products. Moreover, such data may be subject to various contractual obligations 
from other parties. Thus, for example, if the patent owner of drug A contracts with a company to 
make and test a particular formulation, such as a nanoparticulate formulation, the owner of drug 
A typically reserves all rights to publication of the data. Therefore, unless there is a successful 
drug formulation leading to a product, such data will often not be released. 

The only area of research in which there is widespread publication of negative data is 
human clinical trials, and this is true only because the leading medical journals adopted a specific 
policy, and because of the vital important public interest in identifying adverse effects. See e.g., 
Editorial "Clinical Trial Registration - Looking Back and Moving Ahead", N. Engl. J. Med., 
356(26):2734-2736 (June 28, 2007), submitted herewith as Exhibit 2. 

Thus, the assumption of predictability arises from a selective and non-representative data 
set and is merely an aspect of hindsight bias against which one must strive to avoid. See e.g., In 
re McLaughlin, 443 F.2d 1392, 1395, 170 USPQ 209, 212 (CCPA 1971); In re Vaeck, 947 F.2d 
488,493 (Fed. Cir. 1991). 

(4) Unpredictability established on the record supports the lack of a 
reasonable expectation of success. 

In view of the much greater unpredictability, Applicants remind the Examiner of the 
USPTO's 2010 KSR Guidelines, citing to In re Omeprazole Patent Litigation, 536 F.3d 1361 
(Fed. Cir. 2008), noting that "one situation when it is important to identify a reason to combine 
known elements in a known manner to obtain predictable results is when the combination 
requires a greater expenditure of time, effort, or resources than the prior art teachings" (emphasis 
added). The art of pharmaceutical formulation is time consuming and expensive, and requires a 
high level of skill. Accordingly, obviousness in this context requires more than a mere 
suggestion to try, it requires that the result of a combination of glipizide and a surface stabilizer 
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can reasonably be predicted in advance. This has not been demonstrated, and is rebutted by the 
evidence at hand. 

Moreover, the reason or suggestion to adopt the technology of Bosch to make a 
nanoparticulate glipizide composition presumes that a stable nanop articulate glipizide 
composition could be obtained, and that such a nanoparticulate glipizide composition would 
exhibit superior bioavailability (or "potency"). See final Office Action, the paragraph bridging 
pages 5 and 6. However, as shown in Dr. Liversidge's Declaration, it is not predictable that a 
nanoparticulate form of any given drug could be made and would have improved bioavailability, 
or other improved properties, such as a reduced food effect. There is, therefore, no prima facie 
reason or suggestion that the recited composition would be superior for the treatment of diabetes, 
and therefore no reason or suggestion to undertake the time and expense to make this (per 
Omeprazole). 

(5) Claims 91-98 benefit from additional grounds of patentability. 

Claims 91-98 recite surface stabilizers suitable for a nanoparticulate glipizide 
composition and a specific dosage form (fast melt or controlled release) of the nanoparticulate 
glipizide composition as demonstrated in the working examples. The Examiner has yet to 
explain why the skilled artisan would have selected the particularly claimed surface stabilizers 
and obtained the specific dosage form in light of the teachings of the cited references. 

In conclusion, the asserted rejections rely on a combination of references that does not 
render the claims obvious because: (a) there is no real world reason or suggestion to combine the 
references; (b) the combination of references does not result in the claimed composition with a 
reasonable expectation of success in view of the evidence of unpredictability; and (c) the 
requirement for predictability is particularly high in the context of time consuming, expensive, 
pharmaceutical arts. 
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In view of the foregoing, the Examiner has not met his burden of establishing a sufficient 
prima facie case of obviousness. Accordingly, withdrawal of the rejection is respectfully 
requested. 

CONCLUSION 

The present application is now in condition for allowance. Favorable reconsideration of 
the application as amended is respectfully requested. The Examiner is invited to contact the 
undersigned by telephone if it is felt that a telephone interview would advance the prosecution of 
the present application. 

The Commissioner is hereby authorized to charge any additional fees which may be 
required regarding this application under 37 C.F.R. §§ 1 . 1 6-1 . 1 7, or credit any overpayment, to 
Deposit Account No. 1 9-0741 . Should no proper payment be enclosed herewith, as by the credit 
card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or 
incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to 
Deposit Account No. 19-0741. 
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If any extensions of time are needed for timely acceptance of papers submitted herewith, 
Applicants hereby petition for such extension under 37 C.F.R. §1.136 and authorizes payment of 
any such extensions fees to Deposit Account No. 19-0741 . 

Respectfully submitted, 



Date: August 10, 201 1 By 



/ il,A M 



FOLEY & LARDNER LLP Michele M. Simkin 

Customer Number: 3 1049 Attorney for Applicant 

Telephone: (202) 672-5538 Registration No. 34,717 
Facsimile: (202) 672-5399 
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Publication bias 

From Wikipcdia, the free encyclopedia 

Publication bias is the tendency of researchers, editors, and pharmaceutical companies to handle the 
reporting of experimental results that are positive (i.e. showing a significant finding) differently from 
results that are negative (i.e. supporting the null hypothesis) or inconclusive, leading to bias in the 
overall published literature. Such bins occurs despite the fact that studies with significant results do not 
appear to be superior to studies with a null result with respect to quality of design.' 1 ' It has been found 
that statistically significant results are three times more likely to be published than papers affirming a 
null result. 1 '' 1 It also has been found that the most common reason for non publication is the failure of an 
investigator to submit (on account of loss of interest, null results etc.). underlining researchers' role in 
publication bias phenomena. 1 ' 1 

In an effort to decrease this problem some prominent medical journals require registration of a trial 
before it commences so that unfavorable results are not withheld from publication. Several such 
registries exist, but researchers are often unaware of them. In addition, attempts to identify unpublished 
studies have proved very difficult and often unsatisfactory. Another strategy suggested by a meta- 
analysis is caution in the use of small and non-randomised clinical trials because of their demonstrated 
high susceptibility to error and bias. 1 ' 1 
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Definition 



Publication bias occurs when the publication of research results depends on their nature 
and direction.' 3 ' 



Positive results bias, a type of publication bias, occurs when authors are more likely to submit, or editors 
accept, positive than null (negative or inconclusive) results.' 4 ' A related term, "the file drawer problem", 
refers to the tendency for negative or inconclusive results to remain unpublished by their authors.' 1 ' 
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Outcome reporting bias occurs when several outcomes within a trial are measured but these are reported 
selectively depending on the strength and direction of those results. A related term that has been coined 
is HARKing (Hypothesizing After the Results are Known). 16 ' 

The file drawer effect 

The file drawer effect, or file drawer problem, is that many studies in a given area of research may be 
conducted but never reported, and those that are not reported may on average report different results 
from those that are reported. An extreme scenario is that a given null hypothesis of interest is in fact 
true, i.e. the association being studied does not exist, but the 5% of studies that by chance show a 
statistically significant result are published, while the remaining 95% where the null hypothesis was nol 
rejected languish in researchers' file drawers. Even a small number of studies lost "in the file drawer" 
can result in a significant bias.' 7 ' 

The term was coined by the psychologist Robert Rosenthal in 1 979. 181 

Effect on meta-analysis 

The effect of this is that published studies may not be truly representative of all valid studies undertaken, 
and this bias may distort meta-analyses and systematic reviews of large numbers of studies — on which 
evidence-based medicine, for example, increasingly relies. The problem may be particularly significant 
when the research is sponsored by entities that may have a financial interest in achieving favorable 
results. 

Those undertaking meta-analyses and systematic reviews need to lake account of publication bias in the 
methods they use for identifying the studies to include in the review. Among other techniques to 
minimize the effects of publication bias, they may need to perform a thorough search for unpublished 
studies, and to use such analytical tools as a Begg's funnel plot or rigger's ploi to quantify the potential 
presence of publication bias. Tests for publications bias rely on the underlying theory that small studies 
with small sample size (and large variance) would be more prone to publication bias, while large-scale 
studies would be less likely to escape public knowledge and more likely to be published regardless of 
significance of findings. Thus, when overall estimates are plotted against the variance (sample size), a 
symmetrical funnel is usually formed in the absence of publication bias, while a skewed asymmetrical 
funnel is observed in presence of potential publication bias. 

Extending the funnel plot, the " Trim and Fill" method has also been .suggested as a method to infer the 
existence of unpublished hidden studies, as determined from a funnel plot, and subsequently correct the 
meta-analysis by imputing the presence of missing studies to yield an unbiased pooled estimate. 

Examples of publication bias 

One study' 9 ' compared Chinese and non-Chinese studies of gene-disease associations and found that 
"Chinese studies in general reported a stronger gene-disease association and more frequently a 
statistically significant result". 1 ' 01 One possible interpretation of this result is selective publication 
(publication bias). 
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Risks and remedies 

Risks 

According lo John loannidis. negative papers are most likely to he suppressed: 1 " 1 

1 , when the studies conducted in a field are smaller 

2. when effect sizes are smaller 

.3. when there is a greater number and lesser preselection of tested relationships 

4. where there is greater flexibility in designs, definitions, outcomes, and analytical modes 

5. when there is greater financial and other interest and prejudice 

6. when more teams are involved in a scientific Held in chase of statistical significance. 

loannidis further asserts that "claimed research findings may often be simply accurate measures of the 
prevailing bias". 

Remedies 

loannidis' remedies include: 

1. Better powered studies 

■ Low-bias meta-analysis 

■ Large studies where they can be expected to give very definitive results or test major, 
general concepts 

2. Enhanced research standards including 

■ Pre-registration of protocols (as for randomized trials) 

■ Registration or networking of data collections within fields (as in fields where 
researchers are expected to generate hypotheses after collecting data) 

■ Adopting from randomized controlled trials the principles of developing and adhering to 
a protocol. 

3. Considering, before running an experiment, what they believe the chances are that they are testing 
a true or non-true relationship. 

■ Properly assessing the false positive report probability based on the statistical power of 
the test 1 ' 21 

■ Reconfirming (whenever ethically acceptable) established findings of "classic" studies, 
using large studies designed with minimal bias 

Study registration 

In September 2004, editors of several prominent medical journals (including the New England Journal 
of Medicine, The Lancet, Annals of Internal Medicine, and JAMA) announced that they would no longer 
publish results of drug research sponsored by pharmaceutical companies unless that research was 
registered in a public database from the start.' 13 ' Furthermore, some journals, e.g. Trials, encourage 
publication of study protocols in their journals.' 14 ' 
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See also 

■ Adversarial collaboration 

■ Confirmation bias 

■ Counternull 

■ Funding bias 

■ Meta-analysis 

■ Null hypothesis 

■ Parapsychology 

■ Peer review 

■ Reporting bias 

■ Selection bias 
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